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Most SiC devices are implemented in homoepitaxial films grown on 4H/6H-SiC
wafers with surfaces 3° to 8° off-axis from the (0001) basal plane. This approach has not
prevented many substrate crystal defects from propagating into SiC epilayers, and does not
permit the realization of SiC heteropolytype devices.

This presentation describes recent advancements in SiC epitaxial growth that begin to
overcome the above shortcomings for arrays of mesas patterned into on-axis 4H/6H-SiC
wafers. First, we demonstrated that atomic-scale surface steps can be completely eliminated
from 4H/6H-SiC mesas via on-axis homoepitaxial step-flow growth, forming (0001) basal
plane surfaces (up to 0.4 mm x 0.4 mm) far larger than previously thought possible [1]. Step-
free surface areas were then extended by growth of thin lateral cantilevers from the mesa tops
[2]. These lateral cantilevers enabled substrate defects to be reduced and relocated in
homoepitaxial films in a manner not possible with off-axis SiC growth [3]. Finally, growth of
vastly improved 3C-SiC heterofilms was achieved on 4H/6H-SiC mesas using the recently
developed step-free surface heteroepitaxy process [4,5]. These epitaxial growth developments
should enable improved homojunction and heterojunction silicon carbide prototype devices.

[1]J. A. Powell et al.: Appl. Phys. Lett. Vol. 77 (2000), p. 1449

[2] P. G. Neudeck et al.: J. Appl. Phys. Vol. 92 (2002), p. 2391

[3] P. G. Neudeck et al.: Mat. Res. Soc. Symp. Proc. Vol. 742 (2003), p. K5.2.1
[4] P. G. Neudeck, et al.: et al.: Mater. Sci. Forum Vol. 389-393 (2002), p. 311
[5] P. G. Neudeck et al.: Mater. Sci. Forum Vol. 433-436 (2003), p. 213
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J. A. Powell et al., Appl. Phys. Lett. 77 p. 1449 (2000).

Glenn Research Center
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